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(57) Abstract: The invention relates to a membrane electrode assembly (MEA) for use in electrochemical devices, especially mem- 
brane fuel cells. Said membrane electrode assembly has a semi -coextensive design and comprises an ion-conducting membrane, two 
catalyst layers, and differently sized gas diffuser substrates on the front and back. The first gas diffuser substrate covers a smaller 
two-dimensional area then the ion-conducting membrane while the second gas diffuser substrate has substantially the same area as the 
ion-conducting membrane, thereby leaving the ion-conducting membrane with a front surface that is not supported by a gas diffuser 
substrate. Due to its specific design, the membrane electrode assembly has a stable, easy-io-handle structure, has good electrical 
properties and is advantageous in sealing the reactive gases from each other. In particular, the invention allows for a substantial re- 
duction of hydrogen permeation currents. The invention also relates to novel methods for producing the inventive MEAs, especially 
heat -pulse welding methods. The membrane electrode assembly is used in PEM fuel cells, direct methanol fuel cells, electrolyzers 
and other electrochemical devices. 

(57) Zusammenfassung: Die Erfindung betrifft eine Membran-Elektroden-Einheit (MEE) fur elektrochemische Vorrichtungen, 
insbesondere fur Membranbrennstoffzellen. Die Membran-Elektroden-Einheit weist ein semi-coextensives Design auf und enthait 
eine ionenleitende Membran, zwei Katalysatorschichten, sowie unterschiedlich grosse Gasverteilersubstrate auf Vorder- und Ruck- 
seite. Das erste Gasverteilersubstrat besitzt eine geringere 
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